SPECIFICATION 



TITLE OF THE INVENTION 
IMAGE PROCESSING DEVICE, IMAGE PROCESSING METHOD, 
IMAGE PROCESSING PROGRAM AND COMPUTER- READABLE RECORDING 
MEDIUM .ON WHICH THE PROGRAM IS RECORDED 

[0001] This application is based on Japanese Patent 

Application No. 2002-321406 filed on November 5, 2002, and 
2002-339741 filed on November 22 , 2002, the contents of which 
lare hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

[0002] This invention relates to an image processing device, 
and more particularly to an image processing device which 
extracts character, graphic and photograph regions from image 
data acquired by reading an original document and performs 
image processing for the regions and then re-synthesizes them 
to prepare a document image file. 

Description of Related Art: 

[0003] Image data read by unit of a scanner or a like device 



has a great volume and hence is not suitable for storage or 
for transmission/ reception directly as it is. Therefore, a 
suitable image process such as compression is performed for 
the image data in accordance with the type of the image. 
However , in image data acquired by reading an original document , 
character regions including character images , graphic regions 
formed from graphic images and photograph regions formed from 
photographs are included in a mixed state. Therefore, there 
is a problem that, if compression suitable for the photograph 
regions is applied to the image data, then this makes it less 
easy to read the characters although the volume decreases, 
but if compression suitable for the character regions is 
applied, then a sufficiently high compression ratio cannot 
be achieved. Thus, some known image processing device 
extracts character, graphic and photograph regions separately 
from one another from image data of an original document and 
applies different compressions suitable for the individual 
regions and then re- synthesizes them to prepare a document 
image file. According to the image processing device just 
descried, an image file can be prepared with a sufficiently 
reduced volume while an image quality is maintained (refer 
to, for example, Japanese Patent Laid-Open No. 2001-169120) . 
[0004] However, depending upon the object of use of the 
image processing device, various cases are possible. In 



particular, it is desired to give apreference to the processing 
speed even if the voliome or the picture quality of an image 
file to be outputted is sacrificed. Or, it is desired to give 
a preference to the picture quality even if the volume or 
5 the processing speed is sacrificed. Or else, it is desired 
to reduce the volume even if the picture quality or the 
processing speed is sacrificed. However, an image processing 
device is not available as yet which can automatically execute 
a compression process which satisfies any of the demands of 
10 users. Also an image processing device is not available as 
yet with which a user can arbitrarily designate a compression 
processing method to be applied to each of extracted regions . 
[0005] Further, in the image processing device described 
above, if data of a specific region is processed by a default 
15 compression method, that is, a compression method suitable 
for the. region, then the image size after the compression 
process of data of a region whose image size is smaller than 
a predetermined value sometimes becomes greater than that 
before the compressionprocess . in order to solve theproblem, 
20 several methods are available . According to one of the methods , 
compression processing is performed using a plurality of 
compression methods and one of resulting data which exhibits 
aminimum image size is adopted (refer to, for example, Japanese 
Patent Laid-Open No. Hei 11-215382) . According to another 
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one of the methods, compression processing is not performed 
for a region with which the phenomenon described above occurs 
(refer to, for example, Japanese Patent Laid-Open No. Hei 
9-149248) • However, the former method has a problem in that 
5 it involves complicated processing because it is necessary 
to perform compression processing for all regions 
individually using a plurality of compression methods. 
Meanwhile, the latter method has a problem in that the 
compression ratio of the image file as a whole is low because 
10 compression processing is not performed for a particular 
region. 

SUMMARY OF THE INVENTION 
[0006] It is an object of the present invention to provide 
an image processing device wherein, while character, graphic 
and photograph regions are extracted from image data acquired 
by reading an original docioment and undergo image processing 
and then are re-synthesized to prepare a dociiment image file, 
a suitable compression process can be applied to data of each 
region automatically in accordance with a demand of a user 
regarding to which one of the speed, picture quality and volume 
a preference should be given. 

[0007] It is another object of the present invention to 
provide an image processing device of the type just mentioned 



15 



20 
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wherein a method of a compression process to be applied to 
data of each region can be designated arbitrarily by a user. 
[0008] It is a further object of the present invention to 
provide an image processing device of the type mentioned 
5 wherein, even where application of a compression process to 
data of a specific region using a compression method suitable 
for the region gives rise to some increase of the image size 
after the compression process of data of another region whose 
image size is smaller than a predetermined value with respect 
10 to the image size before the compression process, image 
deterioration and drop of the processing speed can be 
suppressed to the minimiam thereby to obtain an image of a 
high compression ratio. 

[0009] The objects of the present invention described above 

15 are achieved by the following means. 

[0010] (1) An image processing device, comprising: a 
region extraction unit for separating and extracting a 
character region, a graphic region and' a photograph region 
from image data; a region compression unit for performing 

20 a compression process for each of the region data extracted 
by said region extraction unit; a region synthesis unit for 
synthesizing the region data compressed by said region 
compression unit; and a compression method selection unit 
for selecting a compression method of the compression process 
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1 . 

to be performed for each of the region data extracted by said 
region extraction unit from among a plurality of compression 
methods designated individually for types of the region data; 
said region compression unit performing the compression 
5 process for each of the region data using the compression 
method selected for the region data by said compression method 
selection unit. 

[0011] (2) An image processing device, comprising: a 
region extraction unit for separating and extracting a 

10 character region, a graphic region and a photograph region 
from image data; a region compression unit for per formingr 
a compression process for each of the region data extracted 
by said region extraction unit; a region synthesis unit for 
synthesizing the region data compressed by said region 

15 compression unit; and a compression process mode setting unit 
for setting a speed preference mode as a compression process 
mode; said region compression unit using, when the speed 
preferencebode is set by said cdmpressionprocess mode setting 
xinit, one of a plurality of compression methods designated 

20 for each of the region data which exhibits the highest 
processing speed to perform the compression process for the 
individual region data. 

[0012] (3) An image processing device, comprising: a 
region extraction unit for separating and extracting a 
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character region, a graphic region and a photograph region 
from image data; a region compression imit for performing 
a compression process for each of the region data extracted 
by said region extraction unit; a region synthesis xinit for 
5 synthesizing the region data compressed by said region 
compression unit; and a compression process mode setting unit 
for setting a picture quality preference mode as a compression 
processing mode; said region compression unit using, when 
the picture quality preference mode is set by said compression 

10 process mode setting unit, one of a plurality of compression 
methods designated for each of the region data which exhibits 
the least picture quality deterioration to perform the 
compression process for the individual region data. 
[0013] (4) An image processing device, comprising: a 

15 region extraction unit for separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression unit for performing 
a compression process for each of the region data extracted 
by said region extraction unit; region synthesis unit for 

20 synthesizing the region data compressed by said region 
compression unit; and a compression process mode setting unit 
for setting a size preference mode as a compression processing 
mode; said region compression unit using, when the size 
preference mode is set by said compression process mode setting 
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iinit, one of a plurality of compression methods designated 
for each of the region data which exhibits the highest 
compression ratio to perform the compression process for the 
individual region data. 
5 [0014] (5) An image processing device, comprising: a 
region extraction unit for separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression unit for performing 
a compression process for each of the region data extracted 

10 by said region extraction unit; a region synthesis unit for 
synthesizing the region data compressed by said region 
compression unit; and a compression process mode setting unit 
for setting a speed preference mode, a picture quality 
preference mode or a size preference mode as a compression 

15 processing mode; said region compression unit using, when 
the speed preference mode is set by said compression process 
mode setting unit, one of a plurality of compression methods 
designated for each of . the region data which exhibits the 
highest processing speed to perform the compression process 

20 for the individual region data, said region compression unit 
using, when the picture quality preference mode is set by 
said compression process mode setting unit , one of a plurality 
of compression methods designated for each of the region data 
which exhibits the least picture quality deterioration to 
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perform the compression process for the individual region 
data, and said region compression unit using, when the size 
preference mode is set by said compression process mode setting 
unit, one of a plurality of compression methods designated 
5 for each of the region data which exhibits the highest 
compression ratio to perform the compression process for the 
individual region data. 

[0015] (6) An image processing device, comprising: a 
object extraction unit for interpreting a document file 

10 described in a page description language, and extracting a 
object which is a component of the document file, a object 
compression unit for performing a compression process for 
each of the object data extracted by said object extraction 
unit; a object synthesis unit for synthesizing the object 

15 data compressed by said object compression unit; and a 
compression method selection unit for selecting a compression 
method of the compression process to be performed for each 
of the object data extracted by said object extraction unit 
from among a plurality of compression methods designated 

20 individually for types of the object data; said object 
compression unit performing the compression process for each 
of the object data using the compression method selected for 
the object data by said compression method selection unit. 
[0016] (7) An image processing method, comprising: a 
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region extraction step of separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression step of performing a 
compression process for each of the region data extracted 
5 by said region extraction step; a region synthesis step of 
synthesizing the region data compressed by said region 
compression step; and a compression method selection step 
of selecting a compression method of the compression process 
to be performed for each of the region data extracted by said 

10 region extraction step from among a plurality of compression 
methods designated individually for types of the region data; 
said region compression step performing the compression 
process for each of the region data using the compression 
method selected for the region data by said compress ion method 

15 selection step, 

[0017] (8) An image processing method, comprising: a 
region extraction step of separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression step of performing a 

20 compression process for each of the region data extracted 
by said region extraction step; a region synthesis step of 
synthesizing the region data compressed by said region 
compression step; and a compression process mode setting step 
of setting a speed preference mode as a compression process 
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mode; said region compression step using, when the speed 
preference mode is set by said compression process mode setting 
step/ one of a plurality of compression methods designated 
for each of the region data which exhibits the highest 
processing speed to perform the compression process for the 
individual region data. 

[0018] (9) An image processing method, comprising: a 
region extraction step of separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression step of performing a 
compression process for each of the region data extracted 
by said region extraction step; a region synthesis step of 
synthesizing the region data compressed by said region 
compression step; and a compression process mode setting step 
of setting a picture quality preference mode as a compression 
processing mode; said region compression step using, when 
the picture quality preference mode is set by said compression 
process mode setting step, one of a plurality of compression 
methods designated for each of the region data which exhibits 
the least picture quality deterioration to perfoirm the 
compression process for the individual region data. 
[0019] (10) An image processing method, comprising: a 
region extraction step of separating and extracting a 
character region, a graphic region and a photograph region 



from image data; a region compression step of performing a 
compression process for each of the region data extracted 
by said region extraction step; a region synthesis stepi of 
synthesizing the region data compressed by said region 
5 compression step; and a compression process mode setting step 
of setting a size preference mode as a compression processing 
mode; said region compression step using, when the size 
preference mode is set by said compression process mode setting 
step, one of a plurality of compression methods designated 
10 for each of the region data which exhibits the highest 
compression ratio to perform the compression process for the 
individual region data. 

[0020] (11) An image processing method, comprising: a 
region extraction step of separating and extracting a 

15 character region, a graphic region and a photograph region 
from image data; a region compression step of performing a 
compression process for each of the region data extracted 
-by said region extraction step; a region synthesis step of 
synthesizing the region data compressed by said region 

20 compression step; and a compression process mode setting step 
of setting a speed preference mode, a picture quality 
preference mode or a size preference mode as a compression 
processing mode; said region compression step using, when 
the speed preference mode is set by said compression process 
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mode setting step, one of a plurality of compression methods 
designated for each of the region data which exhibits the 
highest processing speed to perform the compression process 
for the individual region data, said region compression step 
using, when the picture quality preference mode is set by 
said compression process mode setting step, one of a plurality 
of compression methods designated for each of the region data 
which exhibits the least picture quality deterioration to 
perform the compression process for the individual region 
data, and said region compression step using, when the size 
preference mode is set by said compress ion process mode setting 
step, one of a plurality of compression miethods designated 
for each of the region data which exhibits the highest 
compression ratio to perform the compression process for the 
individual region data. 

[0021] (12) An image processing program for causing an 
image processing device to execute: a region extraction step 
of separating ahd extracting a character region, a graphic 
region and a photograph region from image data; a region 
compression step of performing a compression process for each 
of the region data extracted by said region extraction step; 
a region synthesis step of synthesizing the region data 
compressed by said region compression step; and a compression 
method selection step of selecting a compression method of 



%. m 



the compression process to be performed for each of the region 
data extracted by said region extraction step from among a 
plurality of compression methods designated individually for 
types of the region data; said region compression step 
5 performing the compression process for each of the region 
data using the compression method selected for the region 
data by said compression method selection step. 
[0022] (13) An image processing program for causing an 
image processing device to execute: a region extraction step 

10 of separating and extracting a character region, a graphic 
region and a photograph region from image data.; a region 
compression step of performing a compression process for each 
of the region data extracted by said region extraction step; 
a region synthesis step of synthesizing the region data 

15 compressed by said region compression step; and a compression 
process mode setting step of setting a speed preference mode 
as a compression process mode; said region compression step 
using, when the speed preference mode is set by said compression 
process mode setting step, one of a plurality of compression 

20 methods designated for each of the region data which exhibits 
the highest processing speed to perform the compression 
process for the individual region data. 

[0023] (14) An image processing program for causing an 
image processing device to execute: a region extraction step 
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of separating and extracting a character region, a graphic 
region and a photograph region from image data; a region 
compression step of performing a compression process for each 
of the region data extracted by said region extraction step; 
5 a region synthesis step of synthesizing the region data 
compressed by said region compression step; and a compression 
process mode setting step of setting a picture quality 
preference mode as a compression processing mode; said region 
compression step using, when the picture quality preference 

10 mode is set by said compression process mode setting step, 
one of a plurality of compression methods designated for each 
of the region data which exhibits the least picture quality 
deterioration to perform the compression process for the 
individual region data. 

15 [0024] (15) An image processing program for causing an 
image processing device to execute: a region extraction step 
of separating and extracting a character region, a graphic 
region and a photograph region from image data; a region 
compression step of performing a compression process for each 

20 of the region data extracted by said region extraction step; 
a region synthesis step of synthesizing the region data 
compressed by said region compression step; and a compression 
process mode setting step of setting a size preference mode 
as a compression processing mode; said region compression 
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step using, when the size preference mode is set by said 
compression process mode setting step, one of a plurality 
of compression methods designated for each of the region data 
which exhibits the highest compression ratio to perform the 
5 compression process for the individual region data. 

[0025] (16) An image processing program for causing an 
image processing device to execute: a region extraction step 
of separating and extracting a character region, a graphic 
region and a photograph region from image data; a region 

10 compression step of performing a compression process for each 
of the region data extracted by said region extraction step; 
a region synthesis step of synthesizing the region data 
compressed by said region compression step; and a compression 
process mode setting step of setting a speed preference mode, 

15 a picture C[uality preference mode or a size preference mode 
as a compression processing mode; said region compression 
step using, when the speed preference mode is set by said 
.. compression process mode setting step, one of a plurality 
of compression methods designated for each of the region data 

20 which exhibits the highest processing speed to perform the 
compression process for the individual region data, said 
region compression step using, when the picture quality 
preference mode is set by said compress ion process mode setting 
step, one of a plurality of compression methods designated 
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for each of the region data which exhibits the least picture 
quality deterioration to perform the compression process for 
the individual region data, and said region compression step 
using, when the size preference mode is set by said compression 
5 process mode setting step, one of a plurality of compression 
methods designated for each of the region data which exhibits 
the highest compression ratio to perform the compression 
process for the individual region data. 

[0026] ( 17 ) A computer-readable recording medium on which 
10 the image processing program according to (16) is recorded. 
[0027] (18) An image processing device, comprising: a 
region extraction unit for separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression unit for performing 
15 a compression process for each of the region data extracted 
by said region extraction unit; a region synthesis xinit for 
synthesizing the region data compressed by said region 
compression unit; and an image size calculation unit for 
calculating an image size of specific region data extracted 
20 by said region extraction unit; said region compression unit 
using, when the ima:ge size of the specific region data 
calculated by said image size calculation unit is equal to 
or greater than a threshold value, a first compression method 
to perform the compression process for the specific region 
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data, and said region compression unit using, when the image 
size of the specific region data calculated by said image 
size calculation unit is smaller than the threshold value, 
a second compress ion method to perform the compression process 
5 for the specific region data. 

[0028] (19) An image processing device, comprising: a 
object extraction unit for interpreting a document file 
described in a page description language, and extracting a 
object which is a component of the document file, a object 

10 compression unit for performing a compression process for 
each of the object data extracted by said object extraction 
unit; a object synthesis iinit for synthesizing the object 
data compressed by said object compression unit; an image 
size calculation lanit for calculating an image size of the 

15 object data extracted by said object extraction unit; and 
a compression method selection unit for selecting a 
compression method of the compression process to be performed 
for each of the ob j ect data extracted by said ob j ect extraction 
unit in proportion to the image size of the object data 

20 calculated by said image size calculation xanit from among 
a plurality of designated compression methods; said object 
compression unit performing the compression process for each 
of the object data using the compression method selected for 
the object data by said compression method selection unit. 
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[0029] (20) . An image processing method, comprising: a 
region extraction step of separating and extracting a 
character region, a graphic region and a photograph region 
from image data; a region compression step of performing a 
compression process for each of the region data extracted 
by said region extraction step; a region synthesis step of 
synthesizing the region data compressed by said region 
compression step; and an image size calculation step of 
calculating an image size of specific region data extracted 
by said region extraction step; said region compression step 
using, when the image size of the specific region data 
calculated by said image size calculation step is equal to 
or greater than a threshold value, a first compression method 
to perform the compression process for the specific region 
data, and said region compression step using, when the image 
size of the specific region data calculated by said image 
size calculation step is smaller than the threshold value, 
a second compression method to perform thie compress ion process 
for the specific region data. 

[0030] (21) An image processing method, comprising: a 
character region extraction step of separating and extracting 
character regions from image data; an image size calculation 
step of calculating an image size of each of the character 
region data extracted by said character region extraction 



step; a compression method selection step of selecting, when 
the image size of each of the character region data calculated 
by said image size calculation step is equal to or greater 
than a threshold value, the MMR compression as a compression 
5 method but selecting, when the image size of each of the 
character region data calculated by said image size 
calculation step is smaller than the threshold value, the 
Plate compression as a compression method; and a region 
compression step of performing a compression process for each 

10 of the character region data using the compression method 
selected by said compression method . selection step. 
[0031] (22) An image processing program for causing an 
image processing device to execute: a region extraction step 
of separating and extracting a character region, a graphic 

15 region and a photograph region from image data; a region 
compression step of performing a compression process for each 
of the region data extracted by said region extraction step; 
a iregion synthesis step of synthesizing the region data 
compressed by said region compression step; and an image size 

20 calculation step of calculating an image size of specific 
region data extracted by said region extraction step; said 
region compression step using, when the image size of the 
specific region data calculatedby said image size calculation 
step is equal to or greater than a threshold value, a first 
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compression method to perform the compression process for 
the specific region data, and said region compression step 
using, when the image size of the specific region data, 
calculated by said image size calculation step is smaller 
5 than the threshold value, a second compression method to 
perfoarm the compression process for the specific region data. 
[0032] (23) The computer-readable recording medium on 
which the image processing program according to (22) is 
recorded. 

10 [0033] (24) An image processing program for causing an 
image processing device to execute: a character region 
extraction step of separating and extracting character 
regions from image data; an image size calculation step of 
calculating an image size of each of the character region 

15 data extracted by said character region extraction step; a 
compressionmethod selection step of selecting, when the image 
size of each of the character region data calculated by said 
image size calculation step is equal to or greater than a 
threshold value, the MMR compression as a compression method 

20 but selecting, when the image size of each of the character 
region data calculated by said image size calculation step 
is smaller than the threshold value, the Flate compression 
as a compression method; and a region compression step of 
performing a compression process for each of the character 
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region data using the compression method selected by said 
compression method selection step. 

[0034] (25) The computer- readable recording medium on 
which the image processing program according to (24) is 
5 recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] FIG. 1 is a block diagram showing a general 

configuration of an image processing system including an image 
10 processing device according to a first embodiment of the 
present invention; 

[0036] FIG. 2 is a block diagram showing a configuration 
of the image processing device la shown in FIG. 1; 
[0037] FIG. 3 is a schematic view illustrating a concept 
15 of an excimple of an image process by the image processing 
device la; 

[0038] FIG. 4 is a flow chart illustrating a procedure of 
the . image process of the image processing device, la; 
[0039] FIG- 5 is a schematic view showing an example of 
20 a setting screen for a compression process displayed on an 
operation panel of an operation section 103 of the image 
processing device la; 

[0040] FIG. 6 is a flow chart illustrating a procedure of 
a character region process of the image processing device 
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la; 

[0041] FIG. 7 is a flow chart illustrating a procedure of 
a graphic region process of the image processing device la; 
[0042] FIG. 8 is a flow chart illustrating a procedure of 
5 a photograph region process of the image processing device 
la; 

[0043] FIG. 9 is a flow chart illustrating a procedure of 
an image process of an image processing device lb according 
to a second embodiment of the present invention; 
10 [0044] FIG. 10 is a schematic view showing an example of 
a setting screen for a compression process displayed on an. 
operation panel of an operation section 103 of the image 
processing device lb; 

[0045] FIG, 11 is a flow chart illustrating a procedure 
15 of a character region process of the image processing device 
lb; 

[0046] FIG. 12 is a flow chart illustrating a procedure 
of a graphic region process of the image processing device 
lb; 

20 [0047] FIG. 13 is a flow chart illustrating a procedure 
of a photograph region process of the image processing device 
lb; 

[0048] FIG. 14 is a flow chart illustrating a procedure 
of an image process of an image processing device Ic according 
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to a third embodiment of the present invention; and 
[0049] FIG. 15 is a flow chart illustrating a procedure 
of a character region process of the image processing device 
Ic. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0050] In the following, embodiments of the present 

invention are described in detail with reference to the 
drawings . 

10 [0051] FIG. 1 is a block diagram showing a general 

configuration of an image processing system including an image 
processing device According to a first embodiment of the 
present invention. Referring to FIG. 1, the image processing 
system shown includes an image processing device la, a scanner 

15 2 serving as an image inputting source device, and a file 
server 3 serving as an image outputting destination device. 
The components of the image processing system just mentioned 
are connected for mutual communication through a computer 
network 4. It is to be noted that the types and the numbers 

20 of such device to be connected to the computer network 4 are 
not limited to those shown in FIG. 1. 

[0052] FIG. 2 is a block diagram showing a configuration 
of the image processing device la according to the present 
embodiment . Referring to FIG. 2 , the image processing device 
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la includes a control section 101, a storage section 102, 
an operation section 103, an input interface section 104, 
an output interface section 105, a region extraction section 
106, an image processing section 107, a region synthesis 
5 section 108 and a file format conversion section 109 . The 
components mentioned of the image processing device la are 
connected to one another by a bus 110 for delivering signals 
therealong, 

[0053] The control section 101 is a CPU and performs control 
10 of the components described, various arithmetic operation 
processes and other necessary processes in accordance with 
a program. The storage section 102 includes a ROM for storing 
various programs and parameters in advance, a RAM serving 
as a working area for storing a program or data, a hard disk 
15 used to store various programs and parameters and temporarily 
store image data and other necessary data obtained by image 
processing, and some other necessary devices. 
[0054] The operation section 103 includes keys, an 

operation panel and so forth used to set an output region, 
20 a type of an image process, a color mode, a format of an output 
file, a transmission destination and so forth and issue an 
instruction to start an operation and so forth. Here, the 
setting of an output region is performed by selecting whether 
some or all of extracted character, graphic and photograph 
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regions should be output ted. The setting of a type of an image 
process is performed by selecting whether or not some of 
binarization, color subtraction, resolution conversion, 
smoothing, compression and other processes should be 
5 performed as a type of an image process to be performed for 
an extracted region. Thereupon, for the compression process, 
a compression method to be performed for data of each region 
is selected as hereinafter described. The setting of a color 
mode is performed by selecting a color mode or a monochrome 

10 mode and a gray scale of an output file. The setting of a 
format of an output file is perf orroed by selecting one of 
file formats for an output file. It is to be noted that, as 
a format for an output file, document formats of various types 
of document preparation software and formats for universal 

15 use such as the Postscript (registered trademark) and the 
PDF can be applied. The setting of a transmission destination 
is performed by inputting an IP address, a host computer name, 
a mail address and other necessary information pf an device 
of an image outputting destination. 

20 [0055] The input interface section 104 is an interface for 
receiving an input of image data from an external image 
inputting source device. The output interface section 105 
is an interface for transmitting an output file to an external 
image outputting destination device. 
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[0056] The region extraction section 106 performs aprocess 
of separating and extracting character regions, graphic 
regions arid photograph regions from input image data. The 
image processing section 107 includes a character region 
5 processing section 107a, a graphic region processing section 
107b and a photograph region processing section 107c, and 
performs appropriate image processes for individual region 
data of the extracted character, graphic and photograph 
regions- The region synthesis section 108 synthesizes the 

10 character, graphic and photograph data after the image 
processes to prepare composite image data of an internal file 
format. The file format conver is ion section 109 converts the 
produced composite image data of the internal file format 
into composite image data of a set output file format. 

15 [0057] The scanner 2 reads an original document to acquire 
image data and transmits the acquired image data to the image 
processing device. 

[0058] The file server 3 is a computer, and storeis a file 
received through the computer network and transfers the stored 
20 file to another device on the computer network in response 
to a transfer request. 

[0059] The computer network 4 is formed from a LAN in which 
a computer and peripheral equipment, network device and so 
forth are connected in accordance with the specifications 
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,of the Ethernet (registered trademark) , Token Ring, FDDI or 
the like, or a WAN wherein LANs are interconnected by a 
dedicated line, or the like, 

[0060] Now, an outline of image processing executed by the 
5 image processing device la according to the present invention 
is described. FIG. 3 is a view illustrating a concept of an 
example of image processing by the image processing device 
la. As shown in (a) of FIG. 3, input image data obtained by 
reading in an original document from the scanner 2 includes 

10 a character region or regions each including a character image , 
a graphic region pr regions each including a graphic image, 
and a photograph region or regions each including a photograph 
image. When it is intended to compress such image data of 
a great volume to reduce the volume and store the image data 

15 of the reduced volume into the file server 3, if the entire 
image data is compressed uniformly as it is, then where 
compression suitable for a photograph region is performed, 
although the volume decreases, it becomes less easy to read 
the characters because of deterioration of the image . However, 

20 if compression suitable for a character region is applied, 
then a sufficiently high compression ratio cannot be achieved. 
Therefore, the image processing device la separates and 
extracts character regions, graphic regions and photograph 
regions from input image data received from the scanner 2 
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( (b) of FIG. 3) . Then, the image processing device la performs 
suitable compression processes suitable for the types of the 
regions for the extracted region data. and re-synthesizes the 
compressed region data to prepare composite image data ( (c) 
5 of FIG. 3) . Thereafter, the image processing device la 
converts the composite image data into composite image data 
of a predetermined file format and transmits the converted 
data to the file server 3 . 

[0061] Now, an outline of operation of the entire image 
10 processing system according to the present embodiment is 
described. FIG. 4 is a flow chart illustrating a procedure 
of image processing of the image processing device laaccording 
to the present embodiment. Referring to FIG. 4, if a 
designation input of a compression method for a compression 
15 process to be applied to region data of each of character 
regions, graphic regions and photograph regions to be 
extracted is received (YES at step SlOl) , then the image 
processing device la. sets compression methods to be applied 
to the individual region data in accordance with the input 
20 (S102) . Then, the image processing device la waits until an 
image process starting instruction is received (NO at step 
S103) . FIG. 5 is a view showing an example of a compression 
process setting screen 103a displayed on the operation panel 
of the operation section 103 of the image processing device 
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la. Referring to FIG. 5, touch keys for "Compression method 
designation", "MMR" , "JBIG", "Plate", "JPEG", "Default" and 
so forth are displayed on the compression process setting 
screen 103a. When the user wants to designate compression 
5 methods for compression processes to be applied to the 
individual region data, it will first depress the "Compression 
method designation" key, and then depress, for each of the 
character, graphic and photograph regions, a desired 
compression method key to designate the compression methods 

10 individually for the region data. 

[0062] Here, the compression method is a type of a 

compression form (compression fbrmat) to be used for a 
compression process for each region data. In the present 
embodiment, the MMR compression or the JBIG compression can 

15 be designated for character region data while the Flate 
compression or the JPEG compression can be designated for 
graphic region data and photograph region data. The MMR 
compression and the JBIG compression are compression methods 
(both reversible compressions) suitable for an image which 

20 has many variation points such as a character image. The MMR 
compression has a characteristic that the compression speed 
is higher than that of the JBIG compression while the JBIG 
compression has another characteristic that it is superior 
in the picture quality and the compression ratio to the MMR 
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compression. Meanwhile, the Flate compression and the JEPG 
compression are compression methods suitable for graphic and 
photograph images. Since the JPEG compression is 
irreversible compression, it has characteristics that the 
5 compression ratio is higher than that of the Flate compression 
which is reversible compression and that the compression speed 
is higher than that of the Flate compression. However, since 
the JPEG compression is irreversible compression, it has a 
further characteristic that it is inferior in the picture 

10 quality to the Flate compression and, although the picture 
quality deterioration is not noticeable with a . natural image 
such as a photograph image, it is noticeable with a line drawing 
such as a graphic image. If the user designates desired 
compression methods for the individual region data taking 

15 the characteristics of the compression methods described 
above into consideration, then the arbitrary compression 
processes can be applied to the individual region data 
extracted from the input data.. It is to be noted that, if 
a designation input of a compression method from the user 

20 is not received at step SlOl (NOat step SlOl) , then compression 
processes for the individual region data are performed using 
default compression methods as hereinafter described. 
[0063] Referring back to FIG. 4, if the image processing 
device la thereafter accepts an input of a starting instruction 
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through the operation section 103 from the user (YES at step 
S103) , then it transmits an original reading instruction to 
the scanner 2 through the input interface section 104 (S104) 
and then waits until image data is received from the scanner 
5 2 (NO at step S105) . When an original reading instruction 
is received from the image processing device la, the scanner 
2 reads an original document set at a predetermined position 
to acquire image data of the original doc\ament and transmits 
the acquired image data to the image processing device la. 

10 [0064] The image processing device la receives the image 
data from the scanner 2 through the input interface section 
104 (YES at step S105) and stores the received image data 
into the storage section 102. It is to be noted that the 
designation of compression processingmethods described above 

15 may otherwise be performed after image data is received from 
the scanner. In this instance, the steps SlOl to S103 
described above are executed after the steps S104 to S106- 
Further, the image process starting instruction may be 
inputted from some other device on the communication network 

20 4 or directly from the scanner 2 . In this instance, the steps 
S104 and S105 described above are omitted. 
[0065] Then, the image processing device la separates 
character regions, graphic regions and photograph regions 
from the input image data by unit of the region extraction 
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section 106 to extract individual region data (S106) . The 
method of extracting region data from input image data is 
not limited particularly, but a known method can be used. 
For example, the following methods can be used. 
[0066] In particular, the region extraction section 106 
is used to discriminate a character region or regions from 
input image data to extract character region data and stores 
the character region data into the storage section 102 together 
with position information of the character region or regions . 
As a method of discriminating a character region, for example, 
the following method can be used. In particular, a region 
in a circ\imscribed rectangle of an edge pixel group wherein 
the distance between edge pixels of edge image data obtained 
from image data is smaller than a predetermined pixel number 
is extracted. Then, based onacharacteristic that acharacter 
region includes a lager number of oblique edge components 
in a small area, oblique edge components from among frequency 
components included in the region of the circumscribed 
rectangle are calculated as a characteristic amount. Then, 
a character region is discriminated based on the content of 
the oblique edge components . 

[0067] Then, the region extraction section 106 now 

complements the extracted character regions with peripheral 
pixels to produce non- character image data from the input 



image data and stores the non- character image data into the 
storage section 102 . Then, the region extraction section 106 
discriminates a graphic region or regions from the 
non- character image data to extract graphic region data and 
5 stores the graphic region data into the storage section 102 
together with position information of the graphic region or 
regions . As a method of discriminating a graphic region from 
non-characteristic image data, the following can be used. 
In particular, based on a characteristic that the brightness 

10 distribution in a graphic region is uniform to some degree 
while the . brightness distribution in a photograph region 
exhibits a variance, a brightness histogram is produced for 
each line in two main and sub scanning directions with regard 
to all pixels in a region divided by an edge image from edge 

15 image data obtained from brightness image data to calculate 
a degree of dispersion in brightness to make a distinction 
between a graphic region and a photograph region. 
[0068] Then, the region extraction section 106 complements 
the extracted graphic region or regions of the non-character 

20 image data with peripheral pixels, extracts photograph region 
data from the non-character image data and stores the 
photograph region data into the storage section 102 together 
with position information of the photograph region or regions . 
[0069] Thereafter, the image processing device la uses the 
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image processing section 107 to perform image processes 
suitable for the region types for the individual region data 
extracted at step S104 (steps S108 to SllO) . 
[0070] FIG. 6 is a flow chart illustrating a procedure of 
the character region process of the image processing device 
la according to the present embodiment. Referring to FIG, 
6, the image processing device la reads out character region 
data from the storage section 102 and uses the character region 
processing section 107a to perform a preprocess for the 
character region data (S201) . More particularly, the 
character region processing section ip7a detects a character 
color for each of the extracted character region data and 
binarizes the character region data to convert the character 
region data into 1-bit data. Then, the character region 
processing section 107a performs a compression process for 
each of the character region data in accordance with the 
compression method for the character position data designated 
at step SlOl (S202 to S205) . In particular, . if the MMR 
compression is designated for the character region data at 
step SlOl (YES at step S202 and YES at step S203) , then the 
MMR compression is performed for the character region data 
(S204) . However, if the JBIG compression is designated (YES 
at step S202 and NO at step S203) , then the JBIB compression 
is performed (S2 05) . On the other hand, if no compression 



method is designated at step SlOl (NO at step S202) , then 
the MMR compression which is default compression is performed 
for the character region data (S204) . Each of such character 
region data for which the compression process has been 
performed is stored into the storage section 102 together 
with color information, position information and other 
necessary information relating thereto. 

[0071] FIG. 7 is a flow chart illustrating a procedure of 
the graphic region process of the image processing device 
la according to the present embodiment. Referring to FIG. 
1 J the image processing device la reads put graphic data from 
the s torage section 102 and uses the graphic region processing 
section 107b to perform a preprocess such as a resolution 
conversion process, a smoothing process and a primary color 
process for the graphic region data (S301) . Then, if theFlate 
compression is designated for the graphic image data at step 
SlOl (YES at step S3 02 and YES at step S3 03) , then the Flate 
compression is performed for the graphic data ( S304 ) . However, 
if the JPEG compression is designated (YES at step S3 02 and 
NO at step S303) , then the JPEG compression is performed for 
the graphic region data (S305) . On the other hand, if no 
compression method is designated at step SlOl (NO at step 
302) , then the Flate compression which is default compression 
is performed for the graphic region data (S3 04) . Each of the 



graphic region data for which the compression process has 
been performed is stored into the storage section 102 together 
with position information and so forth relating thereto. 
[0072] FIG. 8 is a flow chart illustrating a procedure of 
5 the photograph region process of the image processing device 
la according to the present embodiment. Referring to FIG. 
8, the image processing device la reads out photograph region 
data from the storage section 102 and uses the photograph 
region processing section 107c to perform a preprocess such 

10 as a resolution conversion process and a smoothing process 
for the photograph region data .(S401) . Then, if the JPEG 
compression is designated for the photograph image data at 
step SlOl (YES at step S402 and YES at step S403) , then the 
JPEG compression is performed for the photograph region data 

15 (S404} . However, if the Flate compression is designated (YES 
at step S402 and NO at step S403) , then the Flate compression 
is performed for the photograph region data (S405) . On the 
other hand, if no compression method is designated at step 
SI 01 (NO at step S402) , then the JPEG compression which is 

20 default compression is performed for the photograph region 
data (S404) . Each of the photograph region data for which 
the compression process has been performed is stored into 
the storage section 102 together with position information 
thereof and so forth. 
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[0073] It is to be noted that , inFIG. 4, the image processing 
device la may execute the character region process (S107) , 
graphic region process (S108) and photograph region process 
(S109) in any order. 
5 [0074] Thereafter, the image processing device la uses the 
region synthesis section 108 to synthesize the region data 
obtained by the image process described above based on the 
position information of them to acquire composite image data 
and stores the composite image data into the storage section 

10 102 (SllO) . Further, the image processing device la uses the 
file format conversion, section 109 to convert. the composite 
image data into composite image data of the set output file 
format (Sill) and transmits the resulting output file 
(document image file) to the file server 3 through the output 

15 interface section 105 and the computer network 4 (S112) . 
[0075] The file server 3 receives the output file from the 
image processing device la through the computer network 4 
and stores the received file into a predetermined directory 
of the storage device such as a hard disk. Then, if a transfer 

20 request for the file is received from a different device on 
the computer network 4, then the image processing device la 
transfers the stored file to the different device through 
the computer network 4. 

[0076] Now, an imageprocessing device according to a second 
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embodiment of the present invention is described. FIG. 9 is 
a flow chart illustrating a procedure of an image process 
of the image processing device lb according to the second 
embodiment of the present invention. In the present 
5 embodiment, the image processing device lb has a configuration 
similar to that of the image processing device la according 
to the first embodiment described hereinabove and is connected 
to a scanner 2 and a file server 3 for mutual communication 
by a computer network 4 similarly to the image processing 
10 device la. 

[0077] Referring to FIG. 9, if a designation input of a 
compression processing mode for compression processes to be 
performed for individual region data is received (YES at step 
S501) , then the image processing device lb sets a compression 

15 processing mode in accordance with the input (S502) . Then, 
the image processing device la waits until an image process 
starting instruction is received (NO at step S505) . FIG. 10 
is a view showing an example of a compression process setting 
screen displayed on the operation panel of the operation 

20 section 103 of the image processing device lb. Referring to 
FIG. 10, the compression process setting screen 103b 
additionally displays, when compared with the compression 
process setting screen 103a by the image processing device 
la of the first embodiment described hereinabove. 
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"Compression processing mode designation" and "Speed 
preference", "Picture quality preference" and "Size 
preference" keys. When the user wants to designate a 
compression processing mode for a compression process to be 
5 performed for each region data, it will depress the 
"Compression processing mode designation" key and further 
depress a desired one of the compression processing mode keys 
to designate a mode of the key. 

[0078] Here, the compression processing mode makes it 
10 possible to designate a factor which should be used 
preferentially when each of region data is to be compressed 
by designating a mode . In the present embodiment , the 
compression processing mode can be selectively designated 
from among a speed preference mode, a picture quality 
15 preference mode and a size preference mode. The speed 
preference mode is a mode in which a compression process is 
performed at the highest processing speed, and in the speed 
preference mode, each region data is compressed through 
application of a compress ion method which exhibits the highest 
20 processing speed. The picture quality preference mode is a 
mode in which image data obtained by a compression process 
exhibits the highest picture quality, and in the picture 
quality mode, each region data is compressed through 
application of a compression process which exhibits the least 
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picture quality deterioration. The size preference mode is 
a mode in which image data obtained by a compression process 
exhibits the smallest size, and in the size preference mode, 
each region data is compressed through application of a 
5 compression method which exhibits the highest compression 
ratio . Consequently, even if the user does not haveparticular 
knowledge regarding a compression method to be performed for 
each region data, only if it designates the compression 
processing mode, then a desired compression process can be 
10 executed. 

[0079] . Referring back to FIG. 9, if a designation input 
of a compression method to be performed for each region data 
is received in place of a designation input of a compression 
processing mode for an image process (NO at step S501 and 

15 YES at step S503) , then the image processing device lb sets 
the compression methods to be perfoormed for the individual 
region data in accordance with the input (S504) . Then, the 
image processing device la waits until an image process 
starting instruction is received (NO at step S505) . 

20 [0080] Then, when an input of an image process starting 
instruction is accepted (YES at step S505) , then the image 
processing device la transmits an original reading 
instruction to the scanner 2 (S506) and waits that it receives 
image data from the scanner 2 (S507) . Then, the image 
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processing device la extracts individual region data from 
the received input image data (S508) and then performs image 
processes, suitable for the region types for the extracted 
region data (S509 to S511) . 
5 [0081] FIG. 11 is a flow chart illustrating a procedure 
of the character region process of the image processing device 
lb according to the present embodiment. Referring to FIG. 
11 , the image processing device lb first performs a preprocess 
for character region data (S601) and then performs a suitable 

10 compression process for the character region data in 
accordance with the compression processing mode designated 
at step S501 (S602 to S607) . In particular, if the speed 
preference mode is designated at step S501 (YES at step S602 ) , 
then the image processing device lb performs, from between 

15 the MMR compression and the JBIG compression, the MMR 
compression having a higher coixipression speed than the JBIG 
compression for the character region data (S603) . Meanwhile, 
if the picture quality preference mode is designated at step 
S501 (NO at step S602 and YES at step S604) , then the image 

20 processing device lb performs the JBIB. compression (S606) 
which exhibits lower deterioration than the MMR compression. 
However, if the size preference mode is designated (NO at 
step S602, NO at step S604 and YES at step S606) , the image 
processing device lb performs the JBIG compression which 
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exhibits a higher compression ratio than the MMR compression 
(S607) . 

[0082] Ori the other hand, if the compression processing 
mode is not designated at step S501 and a compression method 
5 is designated at step S503 (NO at step S602, NO at step S604, 
NO at step S606 and YES at step S608) , then the image processing 
device lb performs a compression process for the character 
region data in accordance with the compression method for 
the character region data designated at step S503 (S609 to 

10 S611) , However, if neither the compression processing mode 
nor a compression method is designated at step S501 or S503 
(NO at step S602, NO at step S604, NO at step S606 and NO 
at step S608) , then the image processing device lb performs 
the MMR compr es s ion whi ch i s a de f aul t pr oc es s f or the char ac t er 

15 region data (S610) . 

[0083] FIGS. 12 and 13 are flow charts illustrating 

procedures of a graphic region process and a photograph region 
process according the . present embodiment, respectively.. 
Referring to FIGS. 12 and 13, the image processing device 

20 lb performs a preprocess for graphic or photograph region 
data {S701 or S801) . Then, if the speed preference mode is 
designated at step S501 (YES at step S702 or YES at step S802) , 
then the image processing device lb performs, from between 
the Flate compression and the JPEG compression, the JPEG 
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compression which exhibits a higher compression speed than 
the Plate compression for the graphic or photograph region 
data (S703 orS803) . On the other hand, if the picture quality 
preference mode is designated at step S501 (NO at step S702 
5 and YES at step S704 or NO at step S802 and YES at step S804) , 
then the Plate compression which exhibits less picture quality- 
deterioration than the JPEG compression is performed (S705 
or S805) . However, if the size preference mode is designated 
(NO at step S702, NO at step S704 and YES at step S706 or 

10 NO at step S802,. NO at step S804 and YES at step S806) , then 

. the JPEG compression which exhibits a higher compression ratio 
than the Plate compression is performed (S707 or S807)\ 
[0084] On the other hand, if the compression process mode 
is not designated at step S501 and no compression method is 

15 designated at step S503 (NO at step S703, NO at step S704, 
NO at step 706 and YES at step S708 or NO at step S802, NO 
at step S804, NO at step S806 and YES at step S808) , then 
the image processing device lb performs a compression process 
for the graphic or photograph region data in accordance with 

20 the compression method for the graphic or photograph region 
data designated at step S503 (steps S709 to S711 or S809 to 
S811) . However, if neither the compression process mode nor 
a compression method is designated at step S501 or S503 (NO 
at step S702, NO at step S704, NO at step S706 and NO at step 
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S708 or NO at step S802, NO at step S804, NO at step S806 
and NO at step S808), then the image processing device lb 
performs the Plate compression or the JPEG compression, which 
is default compression, for the graphic or photograph region 
5 data (S710 or S810) . 

[0085] Referring now to FIG. 9, the image processing device 
lb thereafter synthesizes the region data obtained by the 
image process described above based on the position 
information of the same to acquire composite image data (S512) . 
10 Then, the image processing device lb converts the composite 
image data into composite image data of the output file format 
(S513) and transmits the resulting output file to the file 
server 3 (S514) . 

[0086] In the second embodiment described above, one 
15 compression process mode is designated for the entire image 
process. However, the present invention is not limited to 
this and another configuration may be applied which makes 
it possible to designate a compression processing mode for 
each region data such that , for example, the speed preference 
20 mode is designated for character region data whereas the 
picture quality preference mode is designated for graphic 
and photograph region data. 

[0087] ' In the embodiment described above, the MMR 

compression or the JBIG compression is performed for character 
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region data whereas the Plate compression or the JPEG 
compression is performed for graphic region data and 
photograph region data. However, in the present invention,, 
the compression methods which may be applied to such region 
5 data are not limited to them, but any combination of various 
compression methods may be applied to each region data. 
[0088] Now, an image processing device according to a third 
embodiment of the present invention is described. The image 
processing device Ic according to the present embodiment has 

10 a configuration similar to that of the image processing device 
la according to the first embodiment described hereinabove. 
In particular, the image processing device Ic is connected 
to a scanner 2 and a file server 3 for mutual communication 
through a computer network 4 similarly to the image processing 

15 device la. 

[0089] Referring to FIG, 3, while a compression method 
suitable for each extracted region data is applied to a 
compression process for the region data, one of compression 
methods suitable for character region data to be applied to 
20 a compression process for the character region data is the 
MMR compression. The MMR compression is reversible 
compression and can suppress deterioration of a character 
image, and exhibits a high processing speed and exhibits a 
higher compression ratio than the other reversible 
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compressions such as the MH compression, MR compression and 
Plate compression. However, the MMR compress ion has a problem 
in that, from an algorithm thereof, where it is applied to 
character region data having a size smaller than a 
5 predetermined image size, the image size after the compression 
process is greater than that before the compression process . 
In particular, refer to (a) and (b) of FIG. 3, if character 
region data having a great image size such as character region 
data of a character region (1) is MMR compressed, then a good 

10 processing effect is obtained in terms of the picture quality, 
processing speed and compression ratio. However, if 
character region data of such a small size as in another 
character region (2) or (3) is MMR compressed, then the image 
size reversely increases after the compression when compared 

15 with that before the compression. In the present embodiment, 
the problem described is solved by changing over the 
compression method such that, to character region data having 
such a small size as described above, the Plate compression 
is applied so that, in whatever the image size thereof is 

20 small, the image size thereof after the compression process 
does not become greater than that before the compression 
process. 

[0090] FIG. 14 is a flow chart illustrating a procedure 
of the image process of the image processing device Ic according 
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to the present embodiment. Referring to FIG. 14, the image 
processing device Ic waits until an image process starting 
instruction is recieived (NO at step S901) . When an input of 
a starting instruction is accepted from the user through the 
5 operation section 103 (YES at step S901) , the image processing 
device Ic transmits an original image reading instruction 
to the scanner 2 through the input interface section 104 .(S902 ) 
and then waits until image data is received from the scanner 
2 (NO at step S903) . When the scanner 2 receives the reading 

10 instruction from the image processing device Ic, it reads 
an image of an original set at a predetermined position to 
produce image data of the original and transmiits the resulting 
image data to the image processing device Ic. It is to be 
noted that the image process starting instruction may 

15 otherwise be inputted from a different device on the computer 
network 4 or directly from the scanner 2. In this instance, 
the steps S901 and S902 are omitted. 

[0091] When the image data is received from the scanner 
2 through the input interface section 104 (YES at step S903) , 
20 the image processing device Ic stores the received image data 
into the storage section 102 and then uses the region extraction 
section 106 to separate character regions, graphic regions 
and photograph regions from the input image data to extract 
individual region data (S904) . 
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[0092] Then, the image processing device Ic uses the region 
extraction section 106 to complement the extracted character 
regions with peripheral pixels to prepare non- character image 
data from the input image data and store the non-- character 
5 image data into the storage section 102 . Then, the region 
extraction section 106 discriminates graphic regions from 
the non-character image data to extract graphic region data 
and store the graphic region data into the storage section 
102 together with position information of the regions. 

10 [0093] Then, the region extraction section 106 complements 
the extracted graphic regions of the non-character ima.ge data 
with peripheral pixels to extract photograph region data f rom 
the non-character image data and store the photograph region 
data into the storage section 102 together with position 

15 information of the regions. 

[0094] Thereafter, the image processing device Ic uses the 
image processing section 107 to perform an image process for 
each of the region data extracted at step S904 in accordance 
with the region type of the region data (S905 to S907) . 

20 [0095] FIG. 15 is a flow chart illustrating a procedure 
of the character region process of the image processing device 
Ic according to the present embodiment. Referring to FIG. 
15, the image processing device Ic reads out character region 
data from the storage section 102 and uses the character region 
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processing section 107a to perform a preproc€iSS for the 
character region data (SlOOl) . More particularly, the image 
processing device Ic uses the character region processing 
section 107a to detect a character color for each extracted 
5 character region data and binarize the character region data 
into 1-bit data. Then, the image processing device Ic uses 
the character region processing section 107a to calculate 
an image size for all of the character region data, compresses 
each of the character region data using the MMR compression 

10 or the Flate compression in accordance with the image size 
and stores the compressed character region data into the 
storage section 102 together with position information and 
so forth of the same (S1002 to S1008) . In particular, the 
character region number n of an object of processing is 

15 initialized first {S1002) , and the image size Sn of the 
character region n is calculated (S1003) . Then, the 
calculated image size Sn of the character region n is compared 
with a threshold value (S1004) .. If the image size Sn is equal 
to or greater than the threshold value (YES at step SI 004) , 

20 then the character region n is compressed using the MMR 
compression (S1005) , but if the image size Sn is smaller than 
the threshold value (NO at step S1004) , then the character 
region n is compressed using the Flate compression (S1006) . 
Then, the character region number n is successively 



- 50 - 



incremented until it reaches a maximum value to repeat the 
steps S1004 to S1006 described above for all character region 
data (S1007 and S1008) . 

[0096] As described hereinabove, the MMR compression is 
5 a compression method suitable for character image regions 
totally from the point of view of the picture quality, 
processing speed and compression ratio. However, where the 
MMR compression is used for a compression process for character 
image data, if the character image data has an image size 

10 smaller than a predetermined image size, then the image size 
after the compression process becomes greater than that before 
the compression process. In contrast, where the Plate 
compression is applied to compression of character region 
data, it is inferior to the MMR compression in terms of all 

15 of the picture quality, processing speedand compression ratio. 
However, the Plate compression exhibits a compression effect 
also with regard to character region data of a very small 
size in that the image size after the compression process 
does not become greater than that before the compression 

20 process , Accordingly, the following countermeasure is taken 
in order to obtain image data with a high compression ratio 
while suppressing deterioration of the picture quality or 
reduction of the processing speed caused by a change of the 
compression method to the minimum. In particular, a value 
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across which, when character region data is compressed by 
the MMR compression, the image size reverses before and after 
the compression process is set as a threshold value. Then, 
if character image data has an image size equal to or greater 
than the threshold value, then a compression process by the 
MMR compression which is a default compression and is suitable 
for a character image region is performed for the character 
image data. However, if character image data has an image 
size smaller than the threshold value, then a compression 
process by the Plate compression which does not exhibit an 
increase of the image size after the compression process with 
respect to the image size before the compression process is 
performed in place of the MMR compression for the character 
image data. It is to be noted that the threshold value used 
at step S1004 preferably is 140 to 250 bytes in the image 
size after the binarization at step SlOOl, However, the 
threshold value is not limited to the range given above. 
[0097] Further, referring back to FIG. 14, after a smoothing 
process, a color subtraction process, a resolution conversion 
process and so forth are performed as a graphic region process 
for each graphic region data by the graphic region processing 
section 107b, the Flate compression or some other compression 
is performed as a reversible compression process, or the JPEG 
compression or some other compression is performed as an 



irreversible compression process. Then, resulting graphic 
region data is stored into the storage section 102 together 
with position information thereof (S906) . . Meanwhile, a 
resolution conversion process , a smoothing process and other 
necessary processes for the photograph region data are 
performed as a photograph region process by the photograph 
region processing section 107c, . and then an irreversible 
compression process such as the JPEG process is performed 
for the photograph region data. Then, the resulting 
photograph region data is stored into the storage section 
102 together with position information thereof. 
[0098] It is to be noted that the image processes of the 
character region process (S905) , graphic region process 
(S906) and photograph region process (S907) may be performed 
in any order. 

[0099] Thereafter, the image processing device Ic uses the 
region synthesis section 108 to synthesize the region data 
obtained by the image procejsses described above based on the 
individual position information to acquire composite image 
data and store the composite image data into the storage section 
102 (S908) . Further, the image processing device Ic uses the 
file format conversion section 109 to convert the composite 
image data into composite image data of the output file format 
(S9 09) . Then, the image processing device Ic transmits the 



resulting output file (docximent image file) to the file server 
3 through the output interface section 105 and the computer 
network 4 (S910) . 

[0100] When the output file is received from the image 
5 processing device Ic through the computer network 4, the file 
server 3 stores the received file into a predeteirmined 
directory of the storage device such as a hard disk. Then, 
if a transfer request for the file is received from a different 
device on the computer network 4, then the file server 3 
10 transfers the stored file to the different device through 
the computer network 4. 

[0101] In the embodiment described above, the threshold 
value for an image size to be used for discrimination of whether 
the MMR compression should be performed or the Flate 

15 compression should be performed for each of character region 
data is set to a value across which the image size reverses 
before and after the compression process when the character 
regiondata is compressed using the MMR compression. However, 
the present invention is not limited to this. For exeimple, 

20 the threshold value may otherwise be set to a value across 
which the image size reverses after the compression process 
when character region data is compressed using the MMR 
compression and the Flate compression. 

[0102] Further, in the embodiment described above, the MMR 
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compression or the Plate compression is applied as a 
compression process for character region data switchably in 
response to an image size. However, the present invention 
is not limited to the particular form, but a combination of 
5 compression methods different from those described above may 
be switchably applied to character region data, or a 
combination of compression methods same as or different from 
those described above may be applied switchably to the other 
region data. 

10 [0103] Further, in the embodiment described above, the 
image processing device of the present invention separates 
and extracts a character region, a graphic region and a 
photograph region from image data to perform the compression 
process individually for types of the region data. However, 

15 the present invention is not limited to this. For example, 
the image processing device of the present invention may 
interpret a document file described in a page description 
language, and extract a object which is a component of the 
document file to perform the compression process individually 

20 for types of the object data. 

[0104] In the embodiments described above, the image 
inputting source device in the image processing system of 
the present invention is a scanner while the image output ting 
destination device is a file server. However, the image 
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inputting source device is not limited particularly if the 
image processing device of the present invention can acquire 
image data from the samei Thus, the image inputting source 
device may be an device which includes image reading unit, 
5 image data preparation unit, image data reception linit, image 
processing unit, image data storage unit or the like such 
as, for example, a facsimile device, a multi-function 
peripheral equipment (MFP) such as a digital copying machine, 
a digital camera, a personal computer, a work station, a server 

10 or the like. Meanwhile, the image outputting destination 
device is not limited particularly if it is an device which 
utilizes image data acquired from the image processing device 
of the present invention. Thus, the image inputting source 
device may be an device which includes image formation unit, 

15 image data transmission unit, image processing unit, image 
data storage unit or the like such as, for example, a facsimile 
device, a digital copying machine, a personal computer, a 
work station, a server or the like. Further, the image 
processing device of the present invention may be an device 

20 for exclusive use which includes such unit as mentioned above 
or may be formed as a computer for a scanner, a digital copying 
machine, a multi- function peripheral equipment (MFP) such 
as a facsimile device, a personal computer, a work station, 
a server or the like combined with image reading unit, image 
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data preparation unit, image data reception unit, image data 
transmission unit, image formation unit, image data storage 
unit arid so forth. 

[0105] The image processing device according to the present 
invention can be implemented not only by a hardware circuit 
for exclusive use for executing the procedures described 
hereinabove but also by a CPU executing a specific program 
which describes the procedures described hereinabove . Where 
the present invention is implemented by the latter, the 
specific program described above for causing the image 
processing device to operate may be provided in the form of 
a computer-readable recording medium such as a flexible disk 
or a CD-ROM or may otherwise be provided on-line through a 
network such as the Internet. In this instance, the program 
recorded on a computer-readable recording medium is usually 
transferred to and stored into a ROM, a hard disk or the like. 
Further, the program may be provided as sole application 
software or may be incorporated in software of an image 
processing device as a function of the device. 
[0106] As described above, according to the present 

invention, an image processing device which extracts 
character, graphic and photograph regions from image data 
acquired by reading an original document and performs image 
processing for the regions and then re- synthesizes them to 



prepare a dociament image file allows designation of a desired 
compression method for each region data. Therefore, an 
arbitrary compression process can be performed for each of 
the region data extracted from the input data. Further, 
5 according to the present invention, the image processing 
device automatically performs, in response to designation 
of a compression process mode, a compression process for each 
region data using an optimum compression method. Therefore, 
even if the user does not have particular knowledge of 
10 compression methods to be applied to the individual region 
data, desired compression processes can be executed for the 
region data. 

[01071 Further, according to the present invention, in a 
case wherein execution of a compression process for specific 

15 region data using a default compression method, that is, a 
compress ion method suitable for the region results in increase 
of the image size after the compression process of region 
data whose image size is smaller than a predetermined value 
(threshold value) with respect to the image size before the 

20 compression process, the image processing device described 
above calculates the image size of the specific region data 
in advance and then performs, if the region data exhibits 
an image size equal to or greater than the threshold value, 
a compression process for the region data using the default 
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compression method, but performs, if the region data exhibits 
an image size smaller than the threshold value, a compression 
process for the region data using a compression method which 
does not make the image size after the compression process 
5 greater than that before the compression process even if the 
image size is smaller than the threshold value. Therefore, 
image data can be obtained with a high compression ratio while 
deterioration of the picture quality and reduction of the 
processing speed by a change of the compression method are 

10 suppressed to the minimum. 

[0108] The present invention is not limited to the details 
of the above described preferred embodiments . The scope of 
the invention is defined by the appended claims and all changes 
and modifications as fall within the equivalence of the scope 

15 of the claims are therefore to be embraced by the invention. 
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